This paper uses panel data from the Health and Retirement Study to estimate the relationship between measures of labor supply flexibility and portfolio-choice decisions by utility-maximizing individuals. Seminal research on portfolio decisions over the lifecycle, and recent research on stochastic dynamic programming models with endogenous labor supply and savings decisions suggest that, other things equal, individuals with more labor supply flexibility are likely to invest more in risky assets, regardless of their age, because of the insurance component that flexible labor supply provides. After controlling for panel sample selection and unobserved heterogeneity I find that labor supply flexibility leads to holding between 12% and 14% more wealth in stocks.
Introduction
In this paper I empirically analyze the relationship between measures of labor supply flexibility and portfolio-choice decisions by utility-maximizing individuals using panel data from the Health and Retirement Study (HRS). Once I control for unobserved heterogeneity and selection into the panel, I find that individuals with labor supply flexibility hold on average between 12% and 14% more wealth in the form of stocks in their portfolios. The selection into the market for stocks is of independent interest but also a key ingredient of the overall analysis. This is one of the first empirical studies that follows the work of Nijman and Verbeek (1992) , Verbeek and Nijman (1992) , Vella (1998) , Vella and Verbeek (1999) , and the recommendations in Jensen, Rosholm and Verner (2001) to control for sample selection in panel data models. I find that the additional computational burden of estimating these more sophisticated specifications is justified by the results that show that selection into the market for stocks has an individual specific component (which reflects stock ownership differences across individuals) which positively affects stock holdings, but also an idiosyncratic component (which reflects the stock ownership differences over time for a given individual) which negatively affects stock holdings. Traditional cross-sectional based selection models seem to only capture the latter.
The connection between labor supply flexibility and portfolio choice has been largely overlooked by labor and financial economists. The labor literature has focused its attention on participation decisions and on consumption/saving behavior, and only seldom has modeled both together. On the finance side, labor income has been acknowledged as an important source of balances, and sometimes even included in the models, but labor supply has almost always been taken as exogenous. 1 One possible reason for the lack of attention on this issue is the absence of models that show the importance of this connection. Without theoretical models to guide researchers, empirical work on the issue has also been limited.
However, it is difficult to ignore the interactions between these two issues. Most individuals would acknowledge a relationship between the amount of work they decide to do and their financial wealth and its evolution. It is logical to think of labor income as a type of insurance against bad investment outcomes, and it is also reasonable to believe that labor flexibility ex-post can have an effect in the investment decisions ex-ante. At the end of the day whether there is a relationship between labor supply flexibility and portfolio allocation becomes an empirical question, but before I test this relationship it makes sense to mention some models that have emphasized this connection. Bodie and Samuelson (1989) and Bodie, Merton, and Samuelson (1992) make the connection using numerical examples using a two period model and also the continuous time portfolio theory popularized by Merton (1969 Merton ( , 1990 . They show that if labor supply flexibility is allowed in a continuous-time life cycle model of consumption/saving and leisure choices, the holdings of risky assets would be positively affected. In other words, individuals with more labor supply flexibility are predicted to hold more risky assets. Their models emphasize the importance of considering human capital along with traditional financial wealth as part of an individual's portfolio. The authors, in an illuminating concluding section, conjecture that the relationship between labor supply flexibility and holdings of risky assets is likely to be positive in an empirical study that could adequately measure the relevant variables in the model.
More recently, a number of studies have approached the problem of solving a stochastic dynamic lifecycle model of consumption-saving allowing for endogenous choices of labor supply. 2 Among these studies, Benítez-Silva (2002) also endogenizes the annuity decision over the life cycle. His results show that when labor supply is endogenous individuals prefer to invest more in the risky asset than in the less risky annuity.
He relaxes several assumptions made in the continuous-time framework, allowing for lifetime and capital uncertainty, bequests, non-separability between consumption and leisure in the utility function, endogenous retirement, and the presence of Social Security. 3 My research complements the empirical efforts to disentangle what has been called the "equity premium puzzle at the micro level," the question as to why individuals' portfolios are relatively low on risky assets. 4 The puzzle at the macro level has received an impressive amount of attention. The task of explaining the large gap between the historical returns of risky and riskless assets has been a much more challenging enterprise than anyone could have expected, and as Kocherlakota (1996) explains, it shows the large gaps in our understanding of the macroeconomy. 5 The microeconomic side of the puzzle also brings home our difficulties in explaining the behavior of economic agents without resorting to implausible assumptions or the substantial modification of theories widely believed to be supported by microeconomic and macroeconomic empirical evidence. 6 Many explanations have been put forth to understand why individuals do not hold risky assets or they hold small amounts of them on average. A relatively new literature has focused on the presence of uninsurable (labor) income risk and it presents a precautionary argument to justify the low holdings of risky assets. Koo (1999) , in a finite horizon discrete time setting, shows that liquidity constraints and uninsurable income risk reduce consumption and investment in the risky asset. Heaton and Lucas (2000a) calibrate a infinitely-lived agent dynamic portfolio choice model where background risk is shown to have an effect on portfolio allocations, and Campbell and Cocco (2002) solve a finite horizon model that allows for risky labor income and borrowing constraints, in order to analyze the optimal mortgage choice. In all these models labor supply does not play any role. 7 On the empirical side, most studies find some support for this argument, but the evidence seems to be weak. For example, Guiso et al. (1996) , using Italian data, find some evidence to support the conjecture that higher labor income risk is associated with lower holdings of risky assets, Arrondel (2000) using French data finds weak support for the importance of labor income risk, and Hochguertel (2003) and Alessie, Hochguertel, and van Soest (2002) using panel data from the Netherlands find that after controlling for unobserved heterogeneity, the link between labor income risk and the holdings of risky assets is very weak.
Other authors have emphasized other explanations: Vissing-Jorgenson (1999) , and Bertaut and StarrMcCluer (2002) point out the importance of transaction and participation costs, and Lusardi (1999) focuses on the importance of information costs. Yet others, like Fratantoni (1998) , using the Survey of Consumer Finances, and Robst et al. (1999) using the PSID, introduce the issue of housing, given that it can be considered a risky investment, affected by labor income uncertainty, and that affects the holding of other potentially risky assets. On the other hand, Heaton and Lucas (2000b) have presented evidence that among self-employed individuals exposure to entrepreneurial risk can be associated with lower holdings of risky assets. Less formally, some of these authors have suggested that habits and procrastination can also be part of the story.
The research presented here is further connected with a recent literature, and even a popular debate, that tries to understand the labor supply responses to the up and downs of the financial markets. Coronado and Perozek (2001) and Hurd and Reti (2001) analyze this connection, but due to lack of data on the downturn the evidence is mixed. My results can be interpreted as suggesting that if flexibility affects portfolio decisions it should not be surprising to observe some portion of the population exercising that flexibility if the (negative) results of the financial markets forced them to.
My research complements all this literature building upon the strong theoretical predictions of structural models that endogenize the investment decision, the consumption decision, and the labor supply decision of agents. Whether labor supply flexibility has an effect on portfolio choice is an empirical question, and a very important one. This is especially true among populations, like the one I am analyzing, that hold a large amount of the economy's assets, and among which labor supply flexibility is an important consideration in all labor force related decisions.
In order to study this issue I use the HRS. This panel data set of older Americans provides good measures of individuals' portfolio allocations, as well as excellent direct measures of labor supply flexibility, such as indicators of the possibility of increasing or decreasing hours of work in the current job, or whether individuals already hold second jobs. 8 A potential problem in using the HRS is that this data set was devised to analyze the behavior of older individuals as they move into retirement. Although the predictions from the theoretical models are independent of age, Bodie, Merton, and Samuelson (1992) emphasize the role of age in their theoretical model, stating that the relationship between labor supply flexibility and portfolio allocation is likely to be much weaker among older individuals. In that spirit, our results can be considered lower bounds for the influence of flexibility measures on the holdings of risky assets by individuals. 9 The main result of the paper shows that individuals who have access to more flexibility in their jobs are predicted to hold around 14% more risky assets than otherwise identical individuals, and those that have used up their flexibility are predicted to hold 23% less wealth in stocks, confirming the qualitative predictions of the dynamic models of consumption and leisure choices. These findings are obtained in a model that controls for the selection bias caused by the asset ownership decision, and for unobserved heterogeneity using the panel structure of the survey. Selection is a key component of the analysis. I contribute to the literature by being one of the first empirical studies to show the advantages of using Two-Step panel data selection models.
In the next section I present the data used for the empirical tests, and show some cross-tabulations of the main variables and samples of interest. Section 3 presents the econometric models I use to analyze the empirical relationship between holdings of risky assets and labor supply flexibility. Section 4 provides the empirical results, and section 5 concludes.
8 Hurd (2002) studies the portfolio holdings of the very old, using the AHEAD data set. He focuses on asset ownership, and transitions between ownership states.
9 It is also true, as the authors also acknowledge, that if wages become less risky over time (something very reasonable) it is perfectly possible that we would observe increasing risk taking over the life cycle. In fact, Poterba and Samwick (1997) find, using the Survey of Consumer Finances, that older households are more likely to hold corporate stock. Ameriks and Zeldes (2001) using the same data set, and also administrative panel data from TIAA-CREF find that, if anything, age has a positive effect on stock holdings. However, both sets of authors emphasize the differences across cohorts, which I cannot take into account with the data I am using.
Data and Summary Statistics
The data I use in this research is from the Health and Retirement Study, a nationally representative longitudinal survey of 7,700 households headed by an individual aged 51 to 61 as of the first round of interviews in 1992-93. The primary purpose of the HRS is to study the labor force transitions between work and retirement with particular emphasis on sources of retirement income and health care needs. It is a survey conducted by the Survey Research Center (SRC) at the University of Michigan and funded by the National Institute on Aging. 10 Up to now data from the first five waves of the survey are available. The last four waves of the data were conducted by phone using the computer assisted technology (CATI) which allows for much better control of the skip patterns and reduces recall errors.
Death and attrition have reduced the number of participants in the survey. This can create some selectivity issues that I will mention later on. Additional individuals, who have been included, have entered the survey later on mainly as spouses of previous respondents. The data for the respondents is being merged from wave 5 backward to waves 4, 3, 2 and 1, and I construct a set of consistent variables on different sources of income, financial and non-financial wealth, health, socio-economic characteristics, labor supply, and labor supply flexibility, that will be assigned to each decision maker appropriately. In the empirical work I use all available waves of the HRS. Bodie and Samuelson (1989) , and Bodie, Merton, and Samuelson (1992) conjecture that a possible good measure of flexibility could be the individual's occupation. However, using occupation as a regressor to explain asset holdings is likely to be subject to severe endogeneity problems, given that individuals optimally choose their occupation, and those more likely to choose occupations that offer more flexibility are likely to make portfolio decisions very differently, leading to a spurious correlation between occupations and risky asset holdings. They also conjecture that marital status could be a good measure, since the holdings at the household level can be affected by the flexibility given by the possibility of having two income earners in the household. I will test for the use of the latter variable, and instead of using occupational measures, I choose to use more direct questions regarding flexibility, which are less likely to be the object of endogeneity problems.
Direct labor supply flexibility questions were only asked to those working for someone else at the time of the interview. This, however, might not represent a big weakness of our analysis, after all self-employed individuals have, at least potentially, access to a lot of labor supply flexibility. I also believe that those not working are probably not the best sample to use if we are to test for an effect regarding flexibility on the job.
In any case, one of the sub-samples that I will use to test the hypothesis of a positive effect of labor supply 10 See Juster and Suzman (1995) , also Steinmeier (1994, and or the HRS web page. flexibility on the holdings of risky assets includes those self-employed, and controls for them. This strategy is obviously not free of potentially important endogeneity problems, and I will consider it a weak test of the hypothesis of interest. Even among those employed by someone else, I will construct a sub-sample of respondents that consider themselves as the financially knowledgeable person of the interviewed household.
I proceed in such a way because the reported amounts of financial (risky) assets are not individual specific but for the household, therefore having both members of a given household in the sample can create problems in the estimation of the models. Also, it is necessary to control for the household's position on the wealth distribution, given its strong correlation with the holdings of risky assets, as shown, for example, in Tracy and Schneider (2001) .
It is important at this point to be more precise in describing the main variables of interest in our analysis.
The labor supply flexibility variables are dummies that take the value one if the respondent can change the amount of hours he or she works in the regular work schedule, and zero otherwise. The definition that I choose to focus on takes the value one if the respondent reported that he or she can increase the number of hours in the regular work schedule, and zero otherwise. 11 I also create several other dummies that take the value one if the person can decrease hours of work, or if the person can only decrease, or increase the hours of work.
Another potentially interesting variable regards multiple job holding. The ideal variable would identify those individuals that can potentially hold a second job without losing their current job. However, the only available variable reports whether someone was holding a second job at that time. But holding a second job at the present time can be considered a measure of lack of flexibility; if you already have a second job you are committed to a very high number of working hours, and it is relatively difficult to increase or decrease them. More importantly, those that choose to work a second job are probably a very different population that are likely to invest very differently (probably much less) in the financial market.
Regarding the variables representing financial assets, there are five potentially useful variables. Individuals report the amount of money they have invested in stocks, bonds (corporate, municipal, foreign), treasury bills and U.S. Bonds, real estate, individual retirement accounts, and other saving instruments.
Stocks represent the market value of all stock in publicly held corporations, mutual funds, or investment trusts, not held in retirement accounts. Bonds represent the market value of the sum of all those types of bonds. Treasury bills include T-bills, certificates of deposit, and government savings bonds. Real estate include land, rental real estate, a partnership, or money owed to the respondent on a land contract or mortgage, and exclude the main home and second home of the respondent. Individuals' retirement accounts are 11 Given the evidence from Coronado and Perozek (2001) , and Hurd and Reti (2001) that labor supply did not strongly respond to the upturn, meaning that they did not use the flexibility to reduce hours of work, this seems like an appropriate choice. recorded at their current values. Finally, other savings are a default category for any other investments not recorded in the previous categories. I construct three variables out of these different categories. The first one only includes stocks. The second adds bonds, and the third adds real estate to those two. I choose not to focus on other savings and individual retirement accounts, due to the absence of consistent information across waves regarding the type and breakdown of the value of assets held in those investments. 12 One of the most serious drawbacks of these calculations is that we cannot assess how risky these different financial assets are. Within each category assets with different risk properties are added together, and then in some cases I total categories that again can have very different risk characteristics. This is not a drawback specific to the HRS, just about any survey that tries to measure wealth and especially financial wealth, would run into this problem. Considering all this, I have decided to consider our right hand side variable(s) as the sum of these financial assets, and try to explain the variation in the holdings of these assets.
Summary Statistics
Using all available waves of the HRS, and exploratory descriptive statistics, we can observe in Table 1 , panels A and B, that self-employed individuals represent a very different sample of individuals from the full sample of workers. They are more likely to be married, males, and more educated. They have more income, a lot more net wealth, non-risky wealth (which here and in the estimations includes only vehicles, checking accounts and savings accounts), and much more invested in risky assets. One interesting question that arises at this time is how I can control among this population for whether the individual is more or less invested in his or her business. One possibility is to use the response to the question as to whether the person pays himself or herself a salary. One conjecture would be that those that pay themselves salaries are less invested in their businesses (maybe because they have joint partnerships), and therefore invest more on risky assets.
Most self-employed respondents do not pay themselves a salary. Table 1 we concentrate on those that answered the labor supply flexibility questions, that is, those that work for someone else, around a third of them have flexibility to increase their hours of work in their current job, and essentially the same proportion can decrease their hours of work, and around 11% holds a second job. More than half of them can be considered hourly workers, and more than 80% of them have health insurance through their employers.
If in
From Tables 1 and 2 , comparing stock owners with those that do not own stocks (either among all employed individuals or only among employees) reveals marked differences along just about every dimension.
Stock owners are more likely to be white, male, married, and more educated. They also have higher earnings, non-risky wealth, are less likely to be hourly workers, have more flexible labor supply, and self-report themselves to be in better health. 12 Ameriks and Zeldes (2001) analyze portfolio holdings over the life-cycle using administrative data from retirement accounts.
The sub-population that holds second jobs at the time of the interview has comparatively lower levels of risky assets. This seems to support the conjecture that holding a second job can be considered a measure of lack of flexibility, and probably correlated with unobservables (financial problems that force the individual to search for a second job) that if anything reduce the likelihood of holding risky assets. This last observation is supported by the fact that this sub-group is substantially more educated than any other group (except for stock-owners), a characteristic, that other things equal, I would expect to have a positive effect on holdings of risky assets.
Finally, in Table 2 the sub-population that can increase their hours of work holds substantially more risky assets. These individuals are more likely to be white, male, and married. They worked a bit less in the year before the interview, but earned more than the full sample of financially knowledgeable employees.
They also self-report themselves to be in better health.
The conclusions from this exploratory analysis is that stock-owners are a very different sample, and the ownership decision, which selects our sample, deserves separate analysis. There is some evidence of a positive effect of labor supply flexibility, and a negative effect of holding a second job, but the unconditional differences in observables dominate the analysis at this stage.
Cross-Section and Panel Data Models
Using the data presented in the previous section the empirical problem is to find whether there is a statistically significant relationship between labor supply flexibility and the asset allocation decisions of the individuals in our sample. The dynamic models I discussed in the introduction indicate that more labor supply flexibility should translate into more investments in risky assets.
To satisfactorily answer this question a number of econometric questions need to be tackled. First of all, we want to appropriately control for observed heterogeneity. This is not a trivial task since omitted variable biases can be an important problem regarding portfolio allocations. For example, an important issue in this research is to control for the position of individuals in the wealth distribution, but we want to accomplish this without including as independent variables (possibly) endogenous measures of the dependent variable.
Second, and probably more important, sample selection issues are potentially very problematic. I am interested both in understanding financial the ownership and the distribution of financial assets. But we have to take into account that to estimate the latter we have to do it conditional on ownership and this can bias the coefficients as if we were incurring a specification error (Heckman 1979) . It is not very difficult to control for this selection problem in cross-sections, but it becomes a more involved problem in panel data models, as is the case in my sample. In fact few empirical applications tackle this issue appropriately.
Third, we want to take into account the unobserved heterogeneity potentially present in our characteriza-tion of the econometric model. If we do not control for the unobserved components we will be confounding partial and total effects of our variables of interest. Panel data sets allows us to model explicitly how those unobserved components enter the econometric specification, and we can choose to include them as a fix effect or as a random variable, and test the different specifications. Notice, however, that the panel data structure complicates the sample selection and the attrition problems. Appropriately controlling for these biases in the panel models presents the researcher with interesting methodological challenges. I will not directly account for attrition biases in the estimations, but the use of a panel data selection correction model will ameliorate this problem.
Once we have decided which variable to use as the dependent variable (I will use total net investments in stocks), and which indicator of flexibility we want to use as the main independent variable of interest (I will use an indicator of whether individuals can increase their hours of work in their jobs), we can start by estimating in a given cross-section or the pooled sample of observations (controlling for clustering, see
Deaton 1997) the following model
and
where in (1) the set of individual characteristics X i consists of various socio-economic and demographic variables, and other variables I will describe below, one or more labor supply flexibility indicators, and A i represents a measure of the risky asset(s) currently held by the individual. In (2) AO i is an indicator of whether the individual owns a risky asset(s), and u 1i and u 2i are not independent, and where Z i can be equal to X i but will be larger in the empirical application, which will help in identifying the model. In this setting the selection rule is potentially not independent of the behavioral function being estimated. However, I
argue, following Blundell and Meghir (1987, p. 180-181) , and Maddala (1988, p. 286) , that the Tobit characterization, which is a common alternative to this set up, is not the preferred framework to estimate this type of model since it does not seem appropriate to assume that the selection rule, the probability of owning the asset, and the process that leads to own more or less stocks (or other financial assets) are the same. Also, we cannot forget that the lack of observability of all the values of the dependent variable in the main equation is the result of a choice by individuals, not the result of censoring. The empirical results will make clear that this more general structure of the problem provides for a better understanding of the underlying decisions of individuals.
It is fairly straightforward to estimate the full model by Maximum Likelihood or by standard Two-Step procedures. It is important to emphasize that the study of financial asset ownership is important on its own, and the HRS allows us to perform both a cross-section and a panel data analysis of this issue to complement the study of the levels of the portfolios of risky assets in the HRS sample.
The HRS provides us with repeated observations of the same individuals. This allows us to control for potential unobserved components that could enter our econometric model. Our main equation of interest can now be written as
where µ i represents the unobserved heterogeneity component, and the ν it are the idiosyncratic disturbances.
This model can be estimated assuming either no correlation between observed explanatory variables and the unobserved effect (random effects), or allowing for arbitrary correlation between the unobserved effect and the observed explanatory variables (fixed effects). We can then test whether the random effects specification or the fixed effect specification is more appropriate, and whether the former is more appropriate than the pooled OLS regression. 13 We have, therefore, an unbalanced panel of respondents, and individuals are selected into the sample, and non-randomly drop from the panel of individuals that own financial assets. One possibility to take this selection problem into account is to simply extend the classic Heckman (1979) sample selection correction approach where the first stage is a probit specification with no individual component and the second stage accounts for the individual component. This is suggested by Hsiao (1986) , and it is fairly straightforward, but misses the interesting (and potentially important) issue of selection into the panel. Also, it is tough to justify why there is an individual component in the equation of interest but not in the selection equation.
It is, therefore, natural to think that we can allow both the equation of interest and the selection equation to have individual specific components, on top of the usual error component, which will allow us to take into account unobserved heterogeneity. This will result in obtaining two correction terms, which I will be able to trace back to different reasons for the selection into the sample. 14 In this case I am especially interested in estimating the effect of a number of time invariant regressors both on the selection equation and the equation of interest, so it can be natural to model the individual components as random effects. Also, following the suggestions of Jensen, Rosholm, and Verner (2001) , and the work of Mundlak (1978) and Zabel (1992) , it is possible to account for some correlation structure between exogenous variables and unobserved components within the random effects model. On the other hand, Jensen, Rosholm, and Verner (2001) indicate that estimating a fixed effect of the main equation after 13 See Wooldridge (2002) for an up to date and illuminating presentation of these issues. 14 There are surprisingly few empirical papers using these techniques, with the exception of the examples in Vella (1998) , and the work of D'Addio, De Greef, and Rosholm (2002) who study unemployment traps in Belgium, but choose to estimate the model by Maximum Likelihood, which, although fairly well behaved in Monte Carlo experiments, is comparatively less robust than Two-
Step estimators and imposes additional distributional assumptions. A recent edition of an econometric software package, Limdep 8.0, has some code that in principle can estimate this model by Maximum Likelihood. However, after experimenting with it I had problems of convergence, which force me to simplify the correlation structure of the problem, and even under those simplifications some of the problems seem to persist. the correction can result in better behavior in terms of consistency and efficiency even in the presence of correlation between the exogenous variables and the effects, and with both logistic and normal errors. 15 The presentation of the model below follows mainly Vella and Verbeek (1999) , Jensen, Rosholm, and Verner (2001) , and Vella (1998) , and in part Verbeek and Nijman (1992) , and Verbeek (1992, 1996) . Miniaci and Weber (2002) also provide a nice characterization of some of these issues in portfolio analysis.
Consider the equation of interest (3) where the usual error component structure is considered where
The selection equation can be written
where ε i and η i¦ t are independent of each other and also of X it , and we have
This structures allows us to consider the case where the individual effects in both equations are correlated, and that is also true of the two error terms. So I can write
In a Two-Step procedure I will be estimating these covariances once I construct the appropriate correction terms. The selection correction terms correspond to:
It is possible to write separate expressions for A 1 and A 2 , but I can also follow Vella and Verbeek (1999) to write from (3)
and from (4)
See Dustmann and Rochina-Barrachina (2000) for an empirical comparison of models where the selection equation is assumed to have fixed effects. See also Kyriazidou (1997) , and Kyriazidou (2001) . Jensen, Rosholm, and Verner (2001) find that the latter approaches behave less robustly than the one followed in this paper. and υ i is the T vector of υ it 's
(5) has the form of the former correction terms, where τ 1 and τ 2 would be the additional parameters to be estimated. Notice that (5) is an assumption that holds for normal distributions. Now, I want to compute υ it .
where
ε i£ is the cross-sectional generalized residual (Gourieroux et al. 1987 )
And
is the density of ε i given selection and where the denominator is the likelihood contribution in the Random Effects Probit for an individual:
here the likelihood contribution in the cross-sectional case is:
Once I obtain υ it , I compute the individual specific averageῡ i and estimate
by OLS or Random Effects, depending on whether we think u i , an additional individual component which is uncorrelated with the individual component in the selection equation, should be added. 16 Notice that estimating (7) is fairly straightforward, and then to estimate (8) I only need to integrate out the distribution of the unobserved component and can follow the arguments in Hewett and Montgomery (2003) that present a related problem as an application of Bayes Rule. After that, only a one dimensional integral is needed to calculate (6) to obtain the correction terms. 17 Finally, as I mentioned above, and as Jensen, Rosholm, and Verner (2001) emphasize, including in (4) the individual specific averages over time of the exogenous variables as additional regressors we provide a correction for the possible correlation between the exogenous variables and the individual effects. There is no guarantee that this will work in a non-linear estimation problem, but the Monte Carlo results of the authors above suggest that it can improve the consistency and the efficiency of the Two-Step estimator.
Empirical Results
In this section I present the results of several types of models. First, I estimate equation (1) by OLS using the pooled sample of individuals that own stocks. Second, I use Heckman (1979) Two-Step selectivity correction technique to incorporate equation (2) into the estimation. Third, I estimate panel data sample selection models, (3) and (4), and (9), allowing for unobserved heterogeneity.
I estimate these models for two different sub-samples. The first sub-sample includes both self-employed and employed individuals, the second sample only includes those working for someone else. The latter sample is the one that incorporates the flexibility indicator and where I ultimately test whether labor supply flexibility, as I define it, matters. As part of the process I also estimate for both sub-samples cross-section and panel data binary choice models of the ownership indicator.
A non-trivial task in the empirical work has been to decide the right combination of observed controls.
I have followed the literature that analyzes risky assets ownership and levels, but I encountered several problematic decisions. For example, deciding how to control for socio-economic status is complex. Income and wealth are the obvious candidates, but the latter has to be handled with extreme care since we do not want to include proxies for our dependent variable among our regressors. This is why I construct a series of indicators of wealth that do not include any assets that could be considered risky. Also, on top of the traditional demographic controls, I include self-reported health measures, which seem to have a significant 16 Notice that if there is no individual component in the selection equation then (6) reduces to the Inverse Mills' ratio in Heckman (1979) effect on ownership but little on the level of asset holdings. 18 I also include a variable that takes the value one if the person plans to work full-time by age 62. This variable has been shown to have considerable predictive power in other contexts, and as we will see, also plays a significant role in our estimations. Finally, I also include an indicator of whether the individual is an hourly worker. Table 3 provides pooled cross-sectional and panel regression estimates of (1) and (3), where the dependent variable is the logarithm of the value of stocks in the portfolio, using the sub-sample of employed and selfemployed individuals that are also the financially knowledgeable persons in their households. As I explained in Section 2, flexibility measures are not available for all these individuals, and in this case the main proxies for flexibility are dummies that take the value 1 if the person is self-employed and receiving a wage or self-employed and receiving profits, and zero otherwise. The hypothesis is that self-employed individuals receiving a wage would invest more in risky assets since they have flexibility but are likely to be less invested in their businesses. Those that pay themselves a profit are likely to be more invested in the business, and in line with the results of Heaton and Lucas (2000b) , we would expect a lower exposure to risky assets.
Self-employed and employees sub-sample
The first column shows the estimation of a standard pooled OLS regression, the second one a fixed effect panel estimation, and the last column provides a random effects panel estimation. The specification tests indicate that the random effects specification is preferred to the OLS, thus the classical one-constant model is soundly rejected. Also the Hausman test rejects the Random Effects in favor of the Fixed effects, however, the fixed effects estimates are noisy, and following the intuition in Wooldridge (2002) I consider the Random Effects our preferred specification. Notice that the identification of the coefficients of the self-employment indicator comes from the variation over time of this coefficient for each cross-sectional unit (individual). This is not very common in this sample, therefore it is not surprising that the Fixed Effects performs poorly.
Also the Random Effects specification allows us to estimate the effects of interesting non time-varying characteristics. In the Random Effects specification the estimates indicate that self-employed individuals who receive wages hold higher levels of risky assets after controlling for observed and unobserved heterogeneity, and those that receive profits accumulate less risky assets. However, in all cases the indicators are not significant, suggesting that compared with employed individuals these effects are not strong enough. More encouraging results come from including an indicator of whether the individual already holds a second job.
As mentioned earlier this is a proxy for lack of flexibility. 19 In this case the effect is significant, and negative, 18 Rosen and Wu (2003) focus on the effect of health status on portfolio decisions. Our results are in line with theirs regarding participation in the market of risky assets, but rather different regarding total accumulation. The differences come from the fact that they estimate a pooled Tobit model without a separate characterization of the process of ownership and level of investment.
19 Holding a second job can also proxy, for example, for limited future earnings power, or lower wage growth expectations, interpretations that are consistent with the results reported throughout the paper.
confirming the hypothesis. We will see later that this is a clear result in all the specifications I report in this paper.
Being white, more educated, and married have positive effects on the amount of risky assets the household owns. Where the married dummy could again be proxying for some labor supply flexibility if we take a household perspective (See Bodie, Merton, and Samuelson 1992) , however, this latter indicator is not significant. Individuals in better health are likely to hold more financial assets, interestingly this result will be reversed once we take into account selection, but in all cases the level of significance is very marginal.
Another interesting result that seems to be general to all the specifications I have tried, in this and other sub-samples, is that a variable that measures the self-reported probability of working full-time past age 62 is strongly negative correlated with the holdings of risky assets, other things equal. One possible explanation for this result could be that those individuals who expect to work full time past age 62, the Early Retirement Age, are probably those that will need to, due to some bad shock to their wealth or to past income and employment. They simply cannot afford to retire early. 20 Of course all these results are exposed to selection bias. Therefore, I need to estimate the selection equation and make the appropriate econometric corrections. Table 4 provides estimates of a pooled probit and a Random Effects panel data Probit of the stock ownership indicator. 21 These results show that on top of the variables we used in Table 3 , the effect of smoking, which is negative, and moderate drinking, which is positive, and non-risky wealth, also positive, are very significant. Furthermore, individuals without health insurance are much less likely to hold stocks and the same is true of hourly workers. Those in better health are more likely to hold stocks and, rather surprisingly, time indicators for the beginning of the 1990s indicate a higher probability of owning stocks. This last result is quite robust across samples and specifications. My interpretation of this is that although the level of stocks clearly grew strongly during the 1990s (due mainly to the impressive returns of the bull market), other things equal, the same is not necessarily true of ownership among this population. In fact if I include dummies for waves 3 to 5 they are estimated to have negative and significant coefficients. These results are in line with the aggregate results of Tracy, Schneider, and Chan (1999) , and Tracy and Schneider (2001) .
This first test of the relationship between labor supply flexibility and portfolio choice is, however, mixed.
Self-employment is a measure of flexibility but it can also be a measure of many other things that are potentially correlated with financial asset holdings. It seems that endogeneity problems are very difficult to avoid given that is virtually impossible to find an appropriate instrument for the self-employment status. This is true even after controlling for unobserved heterogeneity. However, the second job indicator provides a result in favor of the hypothesis that flexibility matters. The next step is to take into account the selection process to estimate (3). Table 5 In all cases the selection correction terms are extremely significant suggesting that the unmeasured factors related to the probability of owning stocks are correlated with the unmeasured factors that affect the level of stocks owned by individuals. Even more interesting, it is rather surprising to see in the first two columns of the table that the Inverse Mills' Ratio is actually negative. This means that the unmeasured factors that make an individual more likely to own stocks make them more likely to own less stocks. The reason for this is the skewed distribution of stock holdings, with most individuals owning a relatively small portfolio, and with some others owning literally millions in the stock market.
In clarifying this further it is important to implement the Two-Step estimator for panel data selection that breaks down the selection into two components. Columns three and four show the estimates of the two separate selection terms, υ it and υ i . Selection into the market for stocks has an individual specific component, υ i (which reflects stock ownership differences across individuals) which is positive, but an idiosyncratic component, υ it (which reflects the stock ownership differences over time for a given individual) which is negative. This means that if we compare those that own with those that do not own across individuals, the unmeasured factors that make you more likely to own have a positive effect on the level of holdings, but if we compare ownership and non-ownership for a given individual over time the factors that increase the probability of participation actually make you likely to own less stocks. In essence these two terms allow us to separate the effect of being an "opportunistic stock market participant", and the effect of being a "true stock holder". This is the first study to obtain this surprisingly intuitive result regarding participation in the stock market in the 1990s. We will see below that when we concentrate on employees this powerful result is also present.
Looking at the effects of the other variables selection also matters. The only demographic variable that is still significant is having a professional degree, which increases the stock holdings significantly. On the other hand having more non-risky wealth still affects stock holdings in a significant and positive way, 22 The specifications in columns 2 and 4 are preferred to the ones in columns 1 and 3, respectively, given the results of BreuschPagan Lagrange Multiplier tests (not shown). I also estimated the second stage by fixed effects following the suggestions of Jensen, Rosholm, and Verner (2001), the main results were essentially unchanged. and surprisingly the same is true for those that do not have health insurance. This latter result reverses the findings of the uncorrected regressions, suggesting that once I control for the negative effect that lack of insurance has on participation in the market, those "risk lovers" in terms of health insurance are also more invested in the stock market. Considering the proxies for labor supply flexibility, there is still a mixed picture. The self-employed indicators are not significant, although have the right signs, but the second job indicators is still significant and related to lower holdings of stocks. Finally, notice that after I control for sample selection into the panel and unobserved heterogeneity, health variables are no longer significant, and in some cases have the opposite sign compared with the uncorrected results. This suggests that health effects come mainly through the participation decision.
Table A.1. in the appendix provides some sensitivity analysis for the previous results. All the results provided are the product of estimating a Random Effects Probit model of the selection, and then estimating a random effects of the equation of interest, as in equation (9). In specification 1 I substitute the two selfemployment indicators for a single indicator, the results are essentially unchanged. Specification 2 changes one of the more significant variables, the probability of working past age 62, to the same type of probability to working past age 65. The number of observations decreases, but the results do not change. Finally, specifications 3 and 4 change the dependent variable, with specification 3 adding bonds and real estate to stocks, and specification 4 adding only bonds. The main difference appears in specification 3 where the self-employment indicators are highly positive and significant. This is due to the large accumulation of investments in real estate by self-employed individuals compared with employees.
Employees sub-sample
The HRS provides better measures of labor supply flexibility than the ones I have used for the full sample of workers above, but the price we have to pay is the dropping of self-employed individuals from the sample.
Given how different they are from respondents that work for someone else, and our objectives, this might not be an important drawback. In the tables that follow we concentrate on employees that work for someone else and who are also the financially knowledgeable persons in their households.
In Table 6 I use as the dependent variable the sum of stock holdings, and an indicator of labor supply flexibility a dummy that takes the value one if the respondent self-reports that they can increase the hours of work in their current job. I also include the indicator for holding a second job. In the first set of columns, I run the OLS regression without the selectivity correction, the second set shows the fixed-effects estimates and the third set of columns the random effects estimates. In the pooled uncorrected OLS the effect of the flexibility variable is large and significant, predicting that those with flexible labor supply would hold almost 17% more wealth in stocks, but those that already hold a second job would hold around 34% less stocks. The specification test rejects the OLS model in favor of the Random Effect specification, and the Hausman test rejects the hypothesis that the regressors and the unobserved components are uncorrelated.
However, as in the previous tables, the Fixed Effect estimates are quite noisy. The flexibility indicator does not change much but it is more imprecisely estimated, something not surprising considering that this is not a variable that changes a lot overtime for a given individual. All this, and the ability to estimate the effect of time-invariant variables, convinces me into choosing the Random Effects as our preferred specification.
In this specification the effect of Labor Supply flexibility on the amount of stocks held by the household is again almost 17%.
All these estimates are affected by possible selection bias. I therefore proceed to estimate the selection equation and then make the appropriate corrections. The ownership estimations in Table 7 do not present big surprises. Notice, however, that the flexibility indicators play a small and insignificant role in these equations, suggesting that once we correct for selectivity in the panel estimates, we are likely to see relatively little movement in these coefficients. Again notice the expected positive effect of having a college education in the participation decision, and the powerful effect of socio-demographic variables, the negative effect of being hourly paid, and the negative effect of self-reporting a higher probability of working full-time past age 62. Also, those that work a higher proportion of months in the previous year are more likely to hold assets. I again find here the interesting presence of time effects that indicate that participation among this aging population was actually on its way down, other things equal, during the 1990s. This is not to be confounded with the very positive effect that the late 1990s have on total holdings of stocks, which is clear in the uncorrected and the corrected results.
Following the same structure as Table 5, Table 8 provides five specifications of selection corrected results. The first two specifications estimate a pooled probit model in the first stage, and then a standard Heckman correction of the second stage using either OLS or a Random Effects model. The last three specifications estimate a Random Effects Probit model in the first stage, and then follow Vella and Verbeek (1999) to construct the two correction terms to account for the panel sample selection. The third specification esti- Although the message from all specifications is essentially the same, I concentrate on the fourth specification, which estimates equation (9), which I believe better captures the underlying structural model of stock ownership and stock holdings. The main reason is because it allows me to separate two different selection effects present in the panel, and also because it is realistic to think that there is an additional individual component in the main equation which is not correlated with the individual component of the selection equation. 24 The main result is that the flexibility indicators are sizable and statistically significant at the 5% level. Individuals with the flexibility to increase their hours of work hold on average 14% more wealth in stocks, while those that already have a second job hold around 23% less stocks. Notice that we are conditioning on a large array of variables, which in some cases see their effects reversed from the ones they had in the uncorrected estimations. Having a professional degree has a large positive and significant effect and so does having higher non-risky wealth, and not having health insurance. As in Table 5 I believe this latter result captures the fact that the health insurance effect works mainly through the participation decision, and conditional on it, those that hold more stocks are individuals who are likely to behave riskily in other markets, like the health insurance market. The probability of working full time past age 62 affects stock holdings negatively, proxying for individuals that cannot afford to retire early maybe due to previous bad shocks to wealth or income. Those with a health limitation are likely to hold significantly less stocks, but other self-reported health measures are not significant. This comes to reflect the fact that most of the action of health measures goes through the participation decision. Notice also the highly negative effect of the time indicators for the early part of the 1990s, which again captures the impressive growth that stocks had in the last part of the decade. The contrast with the declining participation during the decade is a rather unexpected result.
Finally, the two selection terms are very significant, and have opposite signs, reflecting a very insightful finding regarding the nature of the panel selection into owning stocks for our sample. Selection into the market for stocks has a positive individual specific component, υ i in Table 8 , which reflects stock ownership differences across individuals, and a negative idiosyncratic component, υ it in Table 8 , which reflects the stock ownership differences over time for a given individual. This means that if we compare those that own stocks with those that do not own stocks across individuals, the unmeasured factors that make those more likely to own have a positive effect on the level of holdings, but if we compare ownership and non-ownership for a given individual over time, the factors that increase the probability of participation actually make those likely to own less stocks. This suggests that some unmeasured factors that influenced the decision to enter the market in light of the performance of the financial assets in the late 1990s make an individual more likely to own a small portfolio during the period of analysis (opportunistic buyers), while the unmeasured factors that make an individual more likely to participate all through the panel (true market participants), make those more likely to own a larger amount of wealth in stocks. As far as I know this is the first study to obtain this intuitive result regarding participation in the stock market in the 1990s. Table A. 2. in the appendix provides some sensitivity analysis of the results for the sub-sample of employees, using the panel sample selection and estimating a random effects specification in the second stage.
In the first specification where I change the covariate that reflects the probability of working full time past age 62 to the probability of working past age 65, we lose some observations, the flexibility indicators are a bit larger, but the main results are unchanged. In the second specification I change the covariate non-risky wealth to a broader definition that includes assets from businesses and other savings. The results are again basically unchanged. Specification 3 in the Table provides sensitivity analysis on changing the dependent variable to a broader definition of risky assets, that on top of stocks include bonds and real estate holdings.
This time the results are a bit less strong, but still significant in the case of the flexibility to increase hours indicator, in favor of the importance of labor supply flexibility in the level of holdings of these assets. The last specification changes the dependent variable to include only stocks and bonds, the results are essentially the same as in the preferred specification in Table 8 .
From all these results, I conclude that there is empirical evidence that labor supply flexibility has a positive and significant effect on holdings of risky assets (especially stock holdings), as the work of Bodie, Merton and Samuelson (1992) predicted. The estimation results predict an increase of around 14% in the holdings of risky assets if flexibility to increase hours of work is present, and a decrease of 23% if that flexibility has been used up, once I control for panel sample selection and unobserved heterogeneity. These results provide one of the first empirical evidences of a strong connection between labor supply flexibility and portfolio choice decisions. It seems that individuals who have more opportunities to increase their labor supply are more likely to have more risky investments given that the labor supply flexibility provides some insurance to their riskier capital investments. The Two-Step panel selection estimation strategy also provides interesting results regarding the nature of the selection into stock ownership during the 1990s among this population, and shows the usefulness of the the more sophisticated estimation technique used in this paper.
Conclusions
In this paper I have presented one of the first empirical tests of the relationship between labor supply flexibility and portfolio choice. I have tested the theoretical predictions of two different but related dynamic models of labor supply and consumption/saving decisions, using the Health and Retirement Study.
The empirical results show that individuals that have more labor supply flexibility are likely to hold higher levels of risky assets (around 14% more), and those that can be considered to have exhausted that flexibility own around 23% less wealth in stocks. These results are the product of correcting for panel sample selection into asset ownership and unobserved heterogeneity following the work of Vella and Verbeek (1999) , the recommendations of Jensen, Rosholm, and Verner (2001) , and the earlier work of a number of authors. The Two-Step panel data model allows us to separate the selection effect on assets holdings of two types of stock owners, the "opportunistic buyers", and the "true stock owners". The first effect reduces stock holdings, the second increases it.
I also contribute to the growing literature that tries to understand the relatively low participation in financial markets by American households. Part of the explanation (although still a lot remains unexplained)
is that we cannot forget that labor supply can be an insurance device, and that the decision to participate and the decision to hold more or less wealth in stocks are connected but remain fairly different processes. I also find that even during a period of unprecedented growth in stock values, participation in the stock market (not including the participation through private pensions) among older Americans is not necessarily positively affected, other things equal. This suggests that the decline in stock market values that started in the second part of 2000 might have affected the non-pension wealth of this population less than generally believed.
The connection between labor supply and portfolio allocation has been studied less than each of these topics separately, and until recently very few models tried to tie these two types of decisions together. Bodie and Samuelson (1989) , and Bodie, Merton and Samuelson (1992) emphasized this relationship and show how ex-post labor supply flexibility has an effect on the ex-ante portfolio allocation of utility maximizing individuals. In a different context, Benítez-Silva (2002) shows that a stochastic dynamic life cycle model with endogenous labor supply, consumption/saving and annuity decisions, predicts that risky assets are also preferred by utility maximizers.
The data that I use provides excellent measures of wealth, and a set of rarely available direct measures of labor supply flexibility. Using several definitions of risky assets, and different measures of flexibility, I am able to provide empirical backing to the dynamic theories. An extension outside the scope of this paper, and one that would require the use of an alternative data set, would be to check how robust these results are to the use of a data set that was devised to focus on older individuals. Bodie, Merton, and Samuelson (1992) conjecture that their predictions should hold more strongly among young individuals, given that they have more opportunities to insure against adverse portfolio outcomes through their future labor supply. However, the lack of appropriate measures of labor supply flexibility and good measures of financial wealth make this extension of the project a challenging one.
The fact that I have been able to find a relationship between labor supply flexibility and portfolio choice makes even more interesting the project of exploring how this translates at the macroeconomic level. Is it the case (as Bodie and Samuelson 1989 conjecture and some recent research and debate suggests) that we would expect to see stabilizing labor market responses to shocks in securities markets? If so we need to understand better the connection between labor supply and asset allocation decisions.
Also, it might be interesting to explore more in depth the relationship between human capital formation and labor supply flexibility. Flexibility is potentially valuable for individuals, given that it allows them to have some insurance against bad investment outcomes. Additional flexibility can be acquired through the career opportunities that more education and training give to individuals. However, very few models of human capital investment have tried to incorporate this connection.
Finally, we can not ignore how important labor supply flexibility is for older individuals. Some recent evidence seems to indicate that older workers are likely to extend their labor force participation beyond traditional retirement ages. However, flexibility emerges as a decisive characteristic which older workers take into account when making labor supply decisions. Interestingly, this flexibility will not only have an effect on labor supply, but also on wealth accumulation and de-accumulation decisions of individuals that hold most of the financial assets in the economy. 25 The study of the links between labor economics and finance (both at the micro and macro level) is likely to be one of the fastest growing research topics that both fields will be tackling in the next years. 
